Spinal glucocorticoid receptors contribute to the development of morphine tolerance in rats.
Opioid analgesic tolerance is a pharmacologic phenomenon involving the mechanisms of cellular adaptation. Central glucocorticoid receptors (GRs) have been implicated in the cellular mechanism of neuronal plasticity that has many cellular steps in common with the mechanism of opioid tolerance. In a rat model of morphine tolerance, the authors examined the hypothesis that spinal GRs would play a significant role in the development of tolerance to the antinociceptive effect of morphine. In experiment 1, each group of rats received the GR antagonist RU38486 (0.5 or 1 microg), the mineralocorticoid receptor antagonist spironolactone (3 microg), or a vehicle, given intrathecally with morphine (10 microg) twice daily for 6 days. In experiment 2, four groups of rats were used, and each group received intrathecally 10 microg morphine plus 5 micromol GR antisense oligodeoxynucleotide, sense oligodeoxynucleotide, mixed-base oligodeoxynucleotide, or vehicle. Western blotting was used to examine the expression of GRs within the spinal cord dorsal horn. In experiment 3, the GR agonist dexamethasone (4 microg) was given intrathecally twice daily in combination with 10 microg morphine. For all experiments, the development of morphine antinociceptive tolerance was assessed using the tail-flick test. The development of tolerance to the antinociceptive effect of morphine was substantially attenuated when the GR antagonist RU38486 (1 > 0.5 microg > vehicle) but not spironolactone was coadministered with morphine for 6 days. A single treatment with RU38486 did not affect morphine antinociception, nor did it reverse morphine tolerance on day 7. A similar reduction of morphine tolerance was observed in those rats treated with a GR antisense oligodeoxynucleotide but not a sense or mixed-base oligodeoxynucleotide. The administration of the GR antisense oligodeoxynucleotide also prevented GR up-regulation within the spinal cord dorsal horn. Moreover, the GR agonist dexamethasone facilitated the development of morphine tolerance. The results indicate an important role of spinal GRs in the cellular mechanisms of morphine tolerance in rats and may have significant implications in clinical opioid therapy.